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Background 

University  of  Mj'^^^chuse.c^ 

The  MWRA's  water  supply  comes  principally  from  the  MDC's  Quabbin  and  Wachusett  ^  / 
Reservoirs  and  reaches  consumers  through  a  series  of  aqueducts  and  tunnels.  Six  distribution 
systems  with  fourteen  distribution  reservoirs  receive  the  water  from  the  aqueducts  and  transfer  it 
to  the  cities  and  towns  of  metropolitan  Boston,  where  it  is  piped  to  the  homes  of  individual  users. 

Naturally  occurring  disagreeable  taste  and  odors  in  the  MWRA/MDC  water  supply  are  generally 
caused  by  the  growth  and  decay  of  certain  types  of  algae.  Algae  are  microscopic  plant  life  that 
grow  in  all  open  bodies  of  water.  Both  the  Quabbin  and  Wachusett  Reservoir  systems  have 
various  types  of  algae  present  at  all  times.  However,  the  general  taste  and  odor  problems  are 
associated  with  certain  types  of  algae  when  they  occur  at  the  Wachusetts  Reservoir  and 
particularly  when  these  types  occur  near  the  Cosgrove  Intake  Structure. 

Undesirable  algal  growths  are  stimulated  by  nutrients  supplied  by  runoff  from  urban  and 
agricultural  areas,  point-source  discharges,  groundwater  and  release  from  sediments  in  the 
reservoir.  Most  algae  found  in  MDC  Reservoir  systems  used  by  the  MWRA  have  little  taste  and 
odor  associated  with  them,  but,  under  some  conditions,  species  that  impart  objectionable  taste 
and  odors  can  proliferate.  If  these  species  occur  in  areas  near  the  Cosgrove  Intake,  then  the 
objectionable  taste  and  odor  is  imparted  to  waters  being  supplied  to  MWRA  consumer 
communities.  The  disagreeable  tastes  and  odors  imparted  by  algae  may  be  altered  or  enhanced  as 
the  water  is  disinfected  and  during  delivery  to  the  consumer.  Long  detention  times  and  poor 
circulation  within  the  distribution  system  can  cause  the  magnitude  of  the  problem  to  be  different 
in  the  various  areas  served  by  the  MWRA. 


Characteristics  of  Synura 

Synura  is  found  in  most  New  England  lakes  in  fall  and  winter.  It  has  several  characteristics 
which  make  it  a  particular  problem  in  Wachusett  Reservoir.  Unlike  blue-green  algae,  which 
grow  in  warm  surface  waters,  Synura  grows  well  at  low  temperatures  and  low  light  and  prefers 
waters  with  low  pH  and  low  conductivity.  Some  species  are  heterotrophic  -  they  can  use 
dissolved  organic  matter  for  growth  rather  than  depending  on  photosynthesis  for  all  their  energy. 
All  these  characteristics  are  consistent  with  our  problems  with  Synura  in  deeper  waters  of  the 
reservoir  during  cold  months.  Synura  can  form  resting  cells  which  sink  to  the  sediments  and 
seed  blooms  in  subsequent  years.  We  are  likely  to  have  Synura  problems  in  future  years. 


Tastes  and  Odors  Associated  With  Synura 


The  odor  produced  by  Synura  has  been  described  as  "cucumber",  "muskmelon",  and  in  large 
quantities,  "fishy".  Synura  makes  water  taste  "bitter".  MWRA  customers  are  most  likely  not 
drinking  the  algae,  which  are  eliminated  during  disinfection.  Synura,  like  other  algae, ; :  >duce 
and  excrete  carbon  compounds.  Only  very  low  concentrations  of  Synura  are  necessary  > 
produce  enough  of  these  compounds  to  impart  noticeable  tastes  and  odors.  Studies  of  S;  :mra 
petersenil  in  laboratory  cultures  show  that  they  produce  a  large  variety  of  fatty  acids.  As  these 
fatty  acids  degrade,  compounds  may  smell  like  cucumbers  or  cod  liver  oil.  A  computer  search  of 
the  toxicology  data  bases  found  no  evidence  that  these  compounds  would  cause  adverse  health 
effects  at  the  low  concentrations  found  in  MWRA  water.  In  fact,  some  of  the  compounds  are 
used  industrially  as  flavorants  (though  probably  not  to  flavor  water). 

Treatment 

Removal  of  tastes  and  odors  from  drinking  water  generally  involves  intermittent  use  of 
powdered  activated  carbon  or  granular  activated  carbon  filtration.  Since  the  MWRA  does  not 
have  conventional  treatment  facilities,  we  do  not  treat  to  remove  taste  and  odors,  but  instead 
attempt  to  control  or  eliminate  the  undesirable  algal  populations  that  produce  odors. 

Treatment  to  eliminate  algae  generally  yivolves  the  application  of  copper  sulfate  to  the  affected 
water  body.  Copper  sulfate  is  applied  at  a  dosage  which  results  in  a  residual  of  0.1  mg/1  of 
copper.  At  this  dosage  level,  the  copper  is  toxic  to  most  species  of  algae,  but  is  not  unsafe  for 
human  consumption  and  will  not  affect  other  water  usage.  For  example,  the  Secondary  Drinking 
Water  Standard  for  copper  is  5  mg/1  and  MWRA's  pretreatment  standard  is  1.5  mg/1. 

Copper  sulfate  is  applied  by  dragging  burlap  bags  filled  with  copper  sulfate  crystals  through  the 
water  by  boat.  About  100  acres  of  water  near  the  Cosgrove  Aqueduct  are  treated,  approximately 
one  week's  worth  of  supply.  Wachusett  Reservoir  is  too  large  —  over  60  billion  gallons  —  to 
make  treatment  of  the  whole  reservoir  practical.  If  the  algae  are  not  controlled,  then  additional 
treatments  are  performed  when  residual  copper  values  have  returned  to  background  levels. 

We  have  been  using  copper  sulfate  to  treat  algal  blooms  for  more  than  50  years.  Most  treatment 
has  been  used  to  control  blue-green  algae,  but  for  some  years  Synura  has  been  particularly 
troublesome.  Sensitivity,  among  phytoplankton  species,  to  copper  varies  by  a  factor  of  100. 
Blue-green  algae,  a  common  problem  algae  in  the  summer,  is  much  more  susceptible  to  copper 
treatment  than  Synura. 


Water  Quality  Update:  Algae 


Algae  are  plant  life,  usually  single  cell,  found  in  all  surface  waters.  From  time 
to  time,  certain  types  of  algae  grow  in  the  MWRA  water  supply  system  that 
cause  water  to  take  on  a  different  taste  or  smell. 

Weather  plays  a  major  role  in  the  growth,  lifespan  and  movement  of  algae.  The 
odor  and  taste  problems  are  seasonal  and  generally  occur  in  the  summer  and 
late  autumn. 

The  strange  taste  or  odor,  created  by  algae  in  water,  can  be  corrected  with  a 
limited  application  of  copper  sulfate  in  the  effected  distribution  reservoir.  Even 
after  treatment,  it  takes  time  before  the  problem  disappears  completely.  In  the 
meantime,  the  presence  of  algae  does  cause  a  temporary  inconvenience  to  the 
people  who  depend  on  the  water  supply.  While  your  water  may  smell  or  taste 
unusual,  it  is  safe  to  use  as  you  normally  would,  including  cooking,  washing 
and  drinking. 


Answers  to  some  of  the  most  commonly  asked  questions  about  algae: 
Q.  Why  does  my  water  smell  and  taste  different? 

A.  An  unusual  taste  or  odor  in  your  water  can  be  the  result  of  algae  growth  in  one  of  the 
water  system's  reservoirs.  Different  types  of  algae  can  cause  your  water  to  smell  fishy, 
moldy,  grassy  or  even  like  cucumbers  or  violets.  It  can  also  cause  it  to  taste  bitter  or  fishy. 

Q.  Is  the  water  safe  to  drink? 

A.  Yes.  The  water  that  the  MWRA  supplies  to  your  community  is  safe  to  use  as  you 
normally  would,  including  washing,  cooking  and  drinking.  Granted,  the  experience  may  not 
be  as  pleasant  as  it  is  during  most  of  the  year. 

Q.  Is  there  anything  I  can  do  to  make  drinking  water  taste  and  smell  better? 

A.  Boiling,  then  refrigerating  your  drinking  water  may  help  to  eliminate  odor.  Adding  a 
slice  of  lemon  may  remove  bitter  taste. 


Water  Quality  Update:  Algae 


Q.  Does  algae  cause  discoloration  in  my  water? 

A.  No.  If  your  water  becomes  brown,  yellow  or  rusty,  it  means  that  there  is  a  problem  in 
your  local  supply  system.  You  should  address  those  concems  to  your  local  water 
department. 

Q.  What  is  being  done  to  treat  the  algae? 

A.  To  control  algae,  a  small  amount  of  copper  sulfate  is  added  to  the  water  supply.  The 
MWRA  routinely  tests  the  water  supply  to  make  sure  that  the  copper  level  in  the  reservoirs 
never  exceeds  0.2  milligrams  per  liter  (mgl).  The  application  of  copper  sulfate  to  control  the 
growth  of  microscopic  organisms  in  reservoirs  is  a  scientifically  and  historically  proven 
method  of  water  treatment.  The  copper  level  would  have  to  reach  1.0  mgl  before  a  metallic 
taste  might  become  noticable  and  5.0  mgl  before  it  presented  any  possible  health  risk.  The 
MWRA  and  the  Metropolitan  District  Commision  (MDC)  are  currently  studying  the  causes 
of  algae  overproduction  to  determine  if  it  is  possible  to  entirely  avoid  the  inconveniences  that 
algae  create. 

Q.  How  long  will  the  inconvenience  last? 

A.  In  the  summer,  it  usually  takes  three  to  seven  days  for  the  algae  to  work  its  way 
completely  through  the  water  system.  It  is  impossible  to  predict  the  end  of  a  late  autumn 
occurence  when  the  weather  remains  unseasonably  warm.  Historically,  more  stubborn  algae 
disappear  when  ice  forms  on  the  the  reservoir  -  usually  in  late  December  or  early  January. 

Q.  Why  does  the  odor  seem  worse  at  times? 

A.  The  odor  is  generally  more  noticeable  in  hot  water.  You're  more  likely  to  notice  the  odor 
in  steam  from  a  shower,  washing  machine  or  dishwater. 

Q.  Can  my  water  taste  or  smell  different  while  my  next  door  neighbor's  seems  fine? 

A.  Yes,  that's  very  possible.  An  individual  in  a  household  or  apartment  can  notice  algae 
while  someone  living  next  door  does  not.  It  all  depends  on  the  distribution  system  in  your 
area. 


Q.  Who  can  I  contact  if  I  have  any  other  questions  or  concems  about  my  water? 

A.  Please  write  to  the  Massachusetts  Water  Resources  Authority, 
Charlestown  Navy  Yard,  100  First  Avenue,  Boston,  MA  02129, 
or  call  the  Public  Affairs  Unit  at  (617)  241-6058. 


